
Fermilab FERMILAB-CONF-05-213-E CDF AND D0 MAY 2005

���������
	��

�������������������
��������������������
 !�"�#�$��
��" !�%���&�'�"�(�%)+*-,/.1032546�87:9

;=<8>@?BADCFEHGI<8>8<8J$KL?B<
M <ON�PRQTS:UWVYX[Z\X^]_S`QHADEOJaUWN:b�E8c"deZfVYVgUWPhZ\ijUk]_lYZfN:m_n

oqprts:ukvxwyr{z�r{|:w~}\rLs`�����x���{�:rH|:�:�{� prTuW��vBr�rew~�j�kv�sh���{�{���Yuk��v_rx�
� |:���kr{vj�j��w����+�
�Lr{|hr{�ku����~�:uk�5�O|:�{revxz"rew��T���~�k���f�=�Lr{|hr{�ku����h����w�� r{vx�Yuk|¡}

¢$£f¤~¥�¦f§�¨y¨1©�£kª\«y¬I­j«$©\®+¯ °T®²±{³F±{´�´+£f¤~¢h¤_µ ±e´y®+¯ §%«t´²±e®y´+¤x¶·¬¸§H«y©f®+¬I§�°º¹T»T»\¼~½�¬¾´+£¿©f®+¯T´+¯T§�«�±{§�¶¿±T§k´+¬I©f®+¯TÀ
´+¯T§�«[­_¯ ÁIÁI¬Y¶\¬I§�°º±e´�±{§¿¤_§�¤_®+°{ªº¯TÂÄÃ ÅeÆO¼ Ç ÈTÉO¢h¤_ÊOËW±{§�¶º¬¾´$¬I«$­x±e®y®yª\¬¸§f°@¯ §Ì½�¬¾´+£¿³Ì¯{®+¤�´+£�±T§HÍ{» »@©�ÎRÏRÐ^¯TÂ
¶f±{´²±~±{«5­j¯TÁIÁ¸¤_­_´+¤x¶ºÎkª@Î�¯T´+£8´+£f¤�Ñ[ÒLÓ
±T§�¶8Ò@ÔF¤_Õ\©�¤_®+¬I³Ì¤j§k´+«jÇ¡¥�¤j­j¤j§k´Ä®+¤j«y¦fÁ¾´+«5¯T§8Î�¤x±{¦f´�ª�©\®+¯W¶f¦�­B´+¬¸¯T§
­_®+¯T«y«�«y¤_­_´+¬I¯ §�³Ì¤x±{«y¦f®+¤j³Ì¤_§W´+«�±e®+¤L£�¤_®+¤�®+¤j©�¯T®y´+¤x¶`Ç

. �WÖ[×\Ø�Ù�Ú~Û�Ü�×�ÝÞÙ[Ö

ß8àWá�âÄã²ä&å1æ{çhè1â^é�ãeê�ç`ë&ì&àWá�íeâÄæ{àWì&àWë:ãeí@å1æeç\î¡ê3èÄàÌå^æeàWékê3íeê�ç`ë�ãxàWíxãeí�ç�ï$å[àkæ{ãeâÄæeð^á�ãeê�î�à¿ñ
òÌó�ô`õºã�ãeöÄà¿÷�àkî�á�ãxæeç`ë�ø
ãeöÄà8ãxç�ãeá�ù1ú ûú�é�æeç`íeí~íxàWé�ãeê�ç`ë�ê3í�á�ð$ç`âÄã~ü�ýHþ�ð�ø�æeàWíeâ^ù�ãeê3ëÄÿ¿ê�ë�á�ë�àkî�àWë:ã~æ{á�ãxàºç�ï1ï�à���������ø�ãeöRâ^íkø`ê3ë�áHî�àkæeä�ö^ê�ÿ`ö
íxãeá�ãeê3íxãeê�ékíkô	�jë"ãeöÄà�å^á�íxã�ä�àWá�æ{íWø�ãeö1à@å^âÄð^ù�ê3éká�ãeê�ç`ë%ç�ï�
�é�ç`ë:ãxæeçfî�àkæ{íeê3á�ù�
¿ð$àWá�âÄãBä�é�æ{ç`íeí�íxàWé�ãeê3ç`ë�ì&àWá�íeâ1æeàWì&àWëRãeí
ðRä6òºó�
 á�ë1è6ó�� ê3ë��Hâ1ë�� ø�ö1á�í
ù�àWèqãxçaì�á�ë:äqèÄàkî�àWù3ç�å^ì&àWëRãeí
ð$ç�ãeö ê3ëqãeö1à�ãeöÄàkç�æeàkãeê3éká�ùOéká�ù3ékâ1ù3á�ãeê3ç`ë1í
ð$àkä�ç`ë1è������ á�ë^è=ãeö1à%à��¡å$àkæ{ê3ì&àWëRãeá�ù[á�å1å1æeç`á�éTö�øÄæeàWíeâ1ù3ãeê3ëÄÿ�ê3ë�á�ð$àkãxãxàkæ·á�ÿ�æeàkàWì&àWëRãÌð[àkã��OàkàWë�è^á�ãeá&á�ë1è
ãeöÄàkç�æeä&á�í@ê�ã@ê�íLíeöÄç��Hë&ê3ë�ãeö1ê3í~å^á�å$àkæWô~õ�ì�á��jç�æ�æeç`ù�à�ø:é�ç`ë1é�àkæTë1ê3ëÄÿ"ãeöÄàkç�æ{àkãeê3éká�ù1ê3ì&å^æeç\î�àWì&àWëRãeíkøhö1á�íLð$àkàWë
å^ù3á\ä�àWè=ðhä�ãeöÄà�ê3ì&å5ù�àWì&àWëRãeá�ãeê�ç`ë ç�ï�ãeöÄà%íeç�éká�ù3ù3àWè�
~ê��¡àWè! "�%æ{è1àkæ#�¿ê3ãeö$�Hà��hã% +ãxç& '��àWá�è1ê3ëÄÿ& '��ç�ÿ)(*
	���+�,��-
éká�ù3ékâ1ù3á�ãeê3ç`ë/.Wô�õHù�íxçÄø�ãeö1àkæeà=ö1á\î�à ð$àkàWë6í{âÄð^íxãeá�ëRãeê3á�ù@éTö1á�ëÄÿ�àWí�ê3ëqð$ç�ãxãxç`ì ïÞæ{á�ÿ`ì á�ë:ãeá�ãeê�ç`ë ïtâ1ë1é�ãeê�ç`ë á�í
à��hãxæTá�é�ãxàWèaï�æeç`ì à��hå$àkæ{ê3ì�àWë:ãeá�ù�è^á�ãeá=á�ë1è�ïÞç�æ%ãeöÄà�â1íeàWè10~á�æeãxç`ë�ó%ê�íxãxæ{ê�ð^â1ãeê�ç`ë�
1â1ë1é�ãeê�ç`ë^í2(+òº÷43ºñ�5768-Tô
��ëFãeöÄà�ç�ãeö1àkæ ö1á�ë1è�øOïÞæ{ç`ì�ãeöÄà�à��¡å[àkæTê3ì&àWëRãeá�ùÌíeê3èÄà�øOãeöÄàkæeà�ö1á\î�à�ð$àkàWë'ì�á�ëRä ê3ì�å1æeç\î�àWì�àWë:ãeí�ê�ë ãeöÄà
ãxæeàWá�ãeì&àWëRã¿ç�ï~è1á�ãeá&ê3ëÄå5âÄãeíkøhïÞç�æ¿ê�ë1íxãeá�ë1é�à"áWî�ç`ê�è1ê3ëÄÿ&èÄàWé�ç`ëRî�ç`ù3âÄãeê�ç`ë#á�ë1è�à��hãxæTá�å[ç`ù�á�ãeê�ç`ë�ãxç�å^á�æeãxç`ë�ù3àkî�àWù
�¿ê�ãeö86�ç`ëRãxà=òºá�æ{ù3ç�íeê�ì�â1ù�á�ãeê�ç`ë1íkø[á�ë1èaê�ì&å^ù�àWì&àWëRãeê3ëÄÿ ãeöÄà&â1íxà�ç�ï@æeàWá�ùDç�ð^íxàkæeî�á�ð^ù�àWí%á�í�ð� ²ö1á�è1æeç`ë1í%á�ë1è
ð� ��xàkãeíkô

9 �;:	<1ÚDØfÙ[Ö>=DØfÙ�Ú~Û�Ü�×fÝ�Ù5Ö�Ü`Ø�Ù@?A?�?W7hÜ�×fÝ�Ù5Ö�Û,?fÝ�Ö	BDC	E�F

õ ì�àWá�íeâÄæeàWì&àWëRã�ç�ï�ãeöÄà�ß# ²ö1á�è1æeç`ëG(*HJIK-¿å1æeç¡è1â1é�ãeê�ç`ë�é�æeç`íeí"íxàWé�ãeê3ç`ë�L�ö^á�íHð$àkàWë å$àkæeï�ç�æ{ì&àWèaðRäqòºó�
8ø
â1íeê3ë1ÿ�è^á�ãeá é�ç�æeæeàWíeå[ç`ë^è1ê3ëÄÿ�ãxç á�ë�ê3ëRãxàkÿ�æ{á�ãxàWè�ù3â1ì�ê�ëÄç`íeê�ãBä�ç�ï�M7NhôPO&å1ðRQ . ôS
~ê�æ{íxãkøÄãeö1à�ê3ë1ékù3â^íeê�î�à%å1æeç¡è1â1éT 
ãeê�ç`ë6é�æ{ç`íeí�íxàWé�ãeê3ç`ë ç�ïVUXW�F ê3í
ì�àWá�íeâÄæeàWè�øDé�ç`ë1íeê3è1àkæ{ê3ëÄÿ1U�W�FZY þ,[�þ Q ô�÷·ö^ê3í"é�æeç`íeí�íxàWé�ãeê�ç`ë é�ç`ë:ãeá�ê3ë^í
é�ç`ë:ãxæTê�ð^âÄãeê�ç`ë^í·ï�æeç`ì î�á�æ{ê�ç`â1íHíxç`âÄæ{é�àWíWø[ê3ë^ékù3â1è1ê3ë1ÿ�å1æ{ç`ì&å1ã·å1æ{çhè1â^é�ãeê�ç`ë�ç�ï@é{ö^á�æ{ì&ç`ë1ê3â^ì�ø^èÄàWéká\ähí%ç�ïLà��� 
ékê�ãxàWè�éTö1á�æ{ì&ç`ë1ê�â1ì-íxãeá�ãxàWí¿á�ë^è�èÄàWékáWä¡í·ç�ï~ß# ²ö1á�èÄæeç`ë1íA\Äç`ë1é�à"ãeöÄà�ù3á�ãxãxàkæ+UXW�F é�ç`ì�å[ç`ë1àWë:ã·ê3íºà��¡ãxæ{á�é�ãxàWè�ø



ê�ã·ê3íÌå$ç`íeí{ê�ð^ù�à%ãxç èÄàkãxàkæ{ì ê3ëÄà"ê3ë�á&î�àkæeä�ékù�àWá�ë]�8á\ä�ãeöÄà
ß# ²ö1á�èÄæeç`ë�é�æ{ç`íeí¿íxàWé�ãeê3ç`ë�ô
õ è1ê� ²ì�âÄç`ëqãxæ{ê�ÿ�ÿ�àkæ�ê3í
â1íeàWèqãxçaíxàWù3àWé�ã
ãeöÄà�àkî�àWëRãeí�^�ã'�8çaç�å1å$ç`íeê3ãxàWù�äaéTö1á�æeÿ�àWè6ì�âÄç`ë1í�á�æeà�æeàA_hâ1ê�æ{àWè ãxç
ð$à�æeàWé�ç`ë^íxãxæ{â1é�ãxàWè ï�æeç`ì ãxæ{á�é`�¡í"ì&àWá�íeâ1æeàWè ê3ë#ãeö1à�ãxæTá�é`�¡ê3ëÄÿ�íxä¡íxãxàWì á�ë1è ì�á�ãeé{öÄàWè ãxç�ãxæ{á�éK��íeàkÿ`ì&àWë:ãeí
èÄàkãxàWé�ãxàWè ê3ë�ãeö1à�ì�âÄç`ë#éTö1á�ì�ð$àkæ{íWô·òºàWë:ãxæ{á�ùDì�âÄç`ë1í2(`a b�cdafe·ý¡ôg5h-4�¿ê�ãeö�åfiDjlk�ô¸ü�m%à�n�Wpo�á�æeà�â^íxàWèR^8ãeöÄà
ç7q ê3ëÄà%æeàWé�ç`ë1íeãxæ{â1é�ãeê�ç`ë�à�r ékê�àWë^é�ä=ê3í8á�ð$ç`âÄãsN7Nht ê�ë1è1ê�å$àWë1èÄàWëRãeù�ä�ðRä�ãeö1à%å ci øRãeöhâ1í8ãeöÄà"ì&àWá�íeâÄæ{àWì&àWë:ãºç�ï
UXW�F é�æeç`íeíLíxàWé�ãeê�ç`ë é�ç\î�àkæ{íOá�ù3ùhãxæ{á�ë1íxî�àkæ{íeàºì�ç`ì&àWë:ãeá�ï�æeç`ì ý�ãxçvu�ývm%à�nlWpoºê3ë�ãeöÄà·é�àWëRãxæ{á�ù¡æ{á�å^ê3è^ê�ã²ä
æTá�ëÄÿ�à
a b�wAx"yza{e·ý¡ôg5hô
÷�ç�íxàkå^á�æ{á�ãxà�å1æ{ç`ì&å1ã+U�W�F á�ë1è8UXW�F ï�æeç`ì èÄàWéká\ä)HJI]Y}|�~�FS� ø�ù3ê�ï�àkãeê3ì&à�è1ê3íxãxæ{ê3ð^âÄãeê�ç`ë1í
á�æeà=â^íxàWè�ô ß# ²ö1á�èÄæ{ç`ë1í�ö1á\î�à=ù�ç`ë1ÿ�ù3ê�ï�àkãeê3ì&àWíkø�ç`ë6ãeöÄà�ç�æ{è1àkæ
ç�ïºå^ê3é�ç`íxàWé�ç`ë1è^íkø�íxç#ãeö1á�ã�U�W�F ï�æeç`ì ãeöÄç`íeà
èÄàWékáWä¡í"á�æeà�â1íeâ1á�ù�ù�ä�è^ê3íxå^ù3á�é�àWè#ïÞæ{ç`ì ãeöÄà�å1æ{ê�ì�á�æeä�î�àkæeãxà��$ø[ãeá&��àWëqá�í%ãeöÄà�ð$àWá�ì(å$ç`íeê3ãeê�ç`ë�ê3ë#ãeöÄà2�l�G�
å^ù3á�ëÄà�ô@÷¿öÄà
íeê�ÿ`ëÄàWè�å1æeçp�xàWé�ãeê�ç`ë�ç�ïDãeöÄàl�^ê�ÿ`öRã·è1ê3íeãeá�ë1é�à"ç�ï�UXW�F�ç`ë�ê�ãeíÌãxæ{á�ë^íxî�àkæ{íxà
ì&ç`ì�àWë:ãeâ1ì�ø@�����`ø5ê3íkø
ê3ë�ÿ�àWëÄàkæ{á�ùyø1á�ÿ�çhçhè�ì�àWá�íeâÄæeàWì&àWëRãºç�ï�ãeö1à�è^ê3íxå^ù3á�é�àWè=î�àkæeãxà��d\^ëÄàkî�àkæeãeö1àWù�àWíeíkø¡ãxç&æeàWè1â^é�à%ãeö1à�è1àkå[àWë^èÄàWë1é�à
ç`ë ãeöÄà�UXW�F!å�i ð^ê�ë�ø�ãeöÄà î�á�æ{ê3á�ð5ù�à������ ���J� (���w�x"y�~K� w�x"yi -TøDéká�ù�ù�àWèqå^íxàWâ^èÄç& +å1æeç�å$àkæ
èÄàWéká\ä ãeê3ì&à�øDê3í
â1íxàWè�ô�õ�6#ç`ëRãxà�òºá�æTù�ç#íeê3ì�â1ù3á�ãeê3ç`ë ê3í�ê�ì&å^ù�àWì&àWëRãxàWèqãxç ì&ç¡èÄàWùLãeöÄà�� è^ê3íxãxæ{ê�ð5âÄãeê�ç`ë1í%ï�æeç`ì ß# ²ö1á�èÄæ{ç`ë
àkî�àWë:ãeí�á�ë1è�ø{�^ë1á�ù3ù�ä�ø[á�ë â1ë:ð5ê3ë1ëÄàWè�ì áp�¡ê3ì�â1ì(ù3ê���àWù3ê3ö1çRç¡è��1ã�ê3í%â1íxàWèaãxç=à��¡ãxæ{á�é�ã"ãeöÄà�ß ï�æ{á�é�ãeê�ç`ëaïÞæ{ç`ì
ãeöÄà è1á�ãeá#ïÞç�æ�è1ê��$àkæeàWë:ã"æTá�ëÄÿ�àWí�ê3ë�� w�x"yi ô�
Dê3ÿ`âÄæeà]k�íeö1ç��¿í�á�ëqà��¡á�ì�å^ù�à�ç�ï��1ãeí
ãxç#ãeöÄà�å^íxàWâ^èÄç& +å1æeç�å$àkæ
èÄàWékáWä�ãeê�ì&à7\1ãeöÄà
ß ï�æ{á�é�ãeê�ç`ë�î�á�æ{ê�àWí·ïÞæeç`ì�kký�t;(tù�ç�� å i -Oãxç��:üht;(tö1ê�ÿ`ö�å i -Tô�÷·öÄà"à��¡ãxæ{á�é�ãxàWè�è1ê��$àkæeàWë! 
ãeê3á�ù�é�æeç`í{í¿íxàWé�ãeê�ç`ë#ç�ï~ãeöÄà�ß# ²ö1á�èÄæeç`ë^íÌç\î�àkæ%ãeöÄà
ãxæ{á�ë^íxî�àkæ{íxà�ì�ç`ì&àWë:ãeâ^ì æ{á�ëÄÿ�à�ïÞæeç`ì ý&ãxç�u�ü�m%à�n�Wpo�ê3í
íeöÄç��¿ë6ê3ë8�^ÿ`âÄæeà$uhô=÷¿öÄà�é�æeç`íeí�íxàWé�ãeê�ç`ë6ê�í"é�ç�æeæeàWé�ãxàWè ïÞç�æ
ãeö1à�ð1æ{á�ë1éTö1ê3ëÄÿ�ï�æ{á�é�ãeê�ç`ëD�2�f(*H I Y |�~�FS�8-
� k�ô¡kA5h¢�ý¡ô¡kký�t(á�ë1è1�2�f(�|�~�F>Y þ,[�þ Q -4� ühôg£7£h¢�ý¡ô¡kký�t�ø�á�ë1è#è1ê�î¡ê3èÄàWè�ðRä�ã��Oç=ãxç ö1áWî�à�ãeöÄà�íeê�ëÄÿ`ù�à"ß# 
ö1á�èÄæeç`ë é�æeç`í{í%íeàWé�ãeê�ç`ë�ô"÷·öÄà�ì&ç`íxã�æeàWé�àWëRã%ãeö1àkç�æeàkãeê3éká�ùLéká�ù3ékâ1ù�á�ãeê�ç`ë1í%á�æeà�á�ù�íxç�í{âÄå$àkæ{ê3ì&å$ç`íxàWè�ø5íeöÄç��Hê3ëÄÿ
á&æeàWì�á�æK��á�ð^ù3à
á�ÿ�æeàkàWì&àWëRãV�¿ê�ãeö�è^á�ãeá¡ô

  1.25 < Pt(J/ψ) < 1.5 GeV/c
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